Down-regulation of proopiomelanocortin synthesis and beta-endorphin utilization in hypothalamus of morphine-tolerant rats.
We investigated regulation of the dynamic state of enkephalin and endorphin brain stores during morphine tolerance and dependence using cDNA hybridization and radioimmunoassay of the biologically active peptide(s) and their respective peptide precursors. Rats were made tolerant to morphine with the subcutaneous implantation of three morphine pellets (75 mg each) for a period of five days. Hypothalamic proopiomelanocortin (POMC) mRNA, POMC, and corticotropin-like intermediate lobe peptide content were decreased by 50% in morphine-dependent rats. However, beta-endorphin content remained unchanged. Enkephalin and proenkephalin mRNA content in various brain structures failed to change. A single injection of naltrexone (2 mg/kg) 1 hour before decapitation did not reverse the decrease in POMC mRNA and POMC content elicited by morphine. However, a slower, spontaneous withdrawal caused by removal of the pellets did reverse (after two days) the down-regulation of the hypothalamic POMC system. A single injection of morphine (10 mg/kg) failed to affect any parameter used to assess the dynamic state of opioid peptides.